Objective: To determine whether Early Intervention programs have the capacity to accommodate the expected increase in referrals following the American Academy of Pediatrics' 2007 recommendation for universal screening of 18-and 24-month-old children for Autism Spectrum Disorders (ASD). Method: We conducted a telephone survey of all state and territory early. Intervention coordinators about the demand for ASD evaluations, services, and program capacity. We used multivariate models to examine state-level factors associated with the capacity to serve children with ASD. Results: Fifty-two of the 57 coordinators (91%) responded to the survey. Most states reported an increase in demand for ASD-related evaluations (65%) and services (58%) since 2007. In addition, 46% reported that their current capacity poses a challenge to meeting the 45-day time limit for creating the Individualized Family Service Plan. Many states reported that they have shortages of ASD-related personnel, including behavioral therapists (89%), speech-language pathologists (82%), and occupational therapists (79%). Among states that reported the number of service hours (n ‫؍‬ 34) 44% indicated that children with ASD receive 5 or fewer weekly service hours. Multivariate models showed that states with a higher percentage of African-American and Latino children were more likely to have provider shortages whereas states with higher population densities were more likely to offer a greater number of service hours. Conclusion: Many Early Intervention programs may not have the capability to address the expected increase in demand for ASD services. Early Intervention programs will likely need enhanced resources to provide all children with suspected ASD with appropriate evaluations and services. (J Dev Behav Pediatr 31:469 -476, 2010) Index terms: early intervention, autism, Part C.
Auti sm spectrum disorders (ASD) have been a growing concern for both professionals and parents over the past decade. A Centers for Disease Control and Prevention (CDC) multi-site study estimated that in 2006, about 1 in 110 children aged 8 had ASD in the United States, a 57% increase from 2002. It is not known whether this represents a true increase in the prevalence of ASD or is the result of increasing awareness and identification of children with ASD. 1 ASD is classified into 3 main subtypes: Autistic Disorder, Asperger's Disorder, and Pervasive Developmental Disorder-Not Otherwise Specified. 2 Although the severity of the disorders varies, children with any form of ASD commonly exhibit social impairment, communication delays, and repetitive or restrictive behaviors, 3 which can affect the well-being of both children and their families. 4 To address these developmental issues, the National Research Council recommends that children with ASD have "active engagement in intensive instructional programming" for a minimum of 25 hours per week. 5 A growing body of evidence suggests that the signs of ASD may be present during the first 2 years of life, 6, 7 which makes early detection and treatment an important possibility. Several intervention strategies, including Applied Behavioral Analysis and Treatment and Education of Autistic and related Communication-handicapped Children, have shown promise for improving functional outcomes, 8 particularly if begun early. 9 In light of these findings, in October 2007, the American Academy of Pediatrics recommended universal screening of all children for ASD at the 18-and 24-month visits, with immediate referral for services if children screen positive. 10 For many young children, and virtually all poor children, who show evidence of ASD before the age of 3 years, services are provided primarily through the Early Intervention (EI) program. EI is a federally enacted, state-coordi-nated program funded through Part C of the Individuals with Disabilities Education Act that provides services for children Ͻ36 months with developmental delays or disabilities. 11 Although it is not mandatory, all 50 states, 6 eligible territories, the Bureau of Indian Education and the Department of Defense participate in the EI program. There is substantial variation in both the organization and types of services offered by state EI programs. Among the various programs, many provide therapies that are likely to be effective for children with ASD, including Applied Behavioral Analysis and Treatment and Education of Autistic and related Communication-handicapped Children. 8, 12, 13 The American Academy of Pediatrics' recommendation will likely increase the number of children referred to EI who are suspected of having ASD, including some children with false positive ASD screens. 10, 14 However, the capacity of EI to provide evaluations and needed services in response to the expected increase in ASD referrals remains unclear. This strain on the capacity of EI programs to meet the needs of children with suspected ASD and their families may become even more acute as federal and state funding of human services faces serious budgetary pressures. 15 The aim of this study was to examine state and territory EI programs' perceived capabilities to address the expanding population of children referred for ASD-related evaluation and intervention services.
METHODS

Sampling and Subject Recruitment
We attempted to contact the early intervention (EI) coordinators from all 50 states, 6 eligible territories, the Bureau of Indian Education, and the Department of Defense. The coordinator in the Department of Defense stated that she was ineligible to participate because of federal regulations; therefore, the total number of eligible coordinators was 57. The majority of surveys were completed by phone; however, we also emailed a web link to an online version in Survey Monkey 16 to coordinators (or their assistants) who requested it. Contact information for the coordinators is publically available on the National Early Childhood Technical Assistance Center website. 17 A maximum of 3 attempts were made to reach each coordinator by telephone.
Before beginning the survey, we confirmed that the respondent was either the EI coordinator, or another state EI representative who was designated as most knowledgeable about services for children with autism spectrum disorders (ASD). We informed respondents that we would not link their responses to their state EI programs and that all data would be reported in aggregate. The survey was fielded between January and March 2010. This study was considered exempt by the Boston University Medical Campus Institutional Review Board.
Survey Development
We developed a 19-item survey to assess EI coordinators' perspectives on their state EI programs. The survey asked all respondents about (1) the increase in demand for autism spectrum disorders (ASD) evaluation and services, (2) the current capacity of the program, including difficulties in meeting the Individualized Family Service Plan 45 day time limit and need for prescribed services, budget adequacy and changes, and personnel shortages, and (3) ASD-specific services, including how children qualify for services, the available therapeutic modalities 18 and hours of services provided per child. Personnel shortages measured included the 5 types of EI providers most relevant to children with ASD: behavioral therapists, speech-language therapists, occupational therapists, psychologists, and special educators. We defined shortages of 2 or more providers as a "significant shortage."
Ten survey items included follow-up questions to assess whether the response was based on the coordinator's "best guess" or available state-level data. Participants also were able to provide open-ended comments after each question, either over the phone or in free-text comment boxes in Survey Monkey. The survey content was reviewed with several individuals knowledgeable about EI and modified in response to their comments before fielding.
Data Analysis
We used unpaired t-tests to compare state-level demographic and programmatic factors between respondent and nonrespondent states. Descriptive analyses were performed for individual survey items. For regression models, we selected state-level factors that may predict key outcomes related to program capacity and service provision. State level variables included the prevalence of autism at 8 years (cases per 1,000 children), 19 which may reflect a greater demand for autism-specific services, population density (in hundreds of people per square mile), 20, 21 because home-based services may be more costly for rural states, and the percent of children 0 to 3 who are underserved minorities (African-American or Latino), 22, 23 which may reflect a greater demand for services through public programs such as EI. The prevalence of autism was not available for 5 states/territories. The percent of children 0 to 3 who are Latino was not available for 3 territories; therefore, the percent of children 0 to 3 who are African-American or Latino was not calculated for these programs (See Table 1 for state/ territory demographic characteristics). Data were analyzed using Stata 10. 24 
RESULTS
A total of 52 coordinators (91%) responded to the survey. The respondents included 47 US States, 4 eligible territories, and the Bureau of Indian Education. Together, the respondent states and territories account for more than 95% of all children 0 to 36 months old in the United States. 22, 23, 25 Among the 5 nonrespondents, 1 was not available to participate during the specified time, and the remaining 4 coordinators were not reachable. Respondents and nonrespondents did not differ signifi- 
Demand for Autism Spectrum Disorders Evaluation and Services
Ninety percent of respondents knew about the 2007 American Academy of Pediatrics recommendation regarding autism spectrum disorders (ASD) screening and referrals to EI (N ϭ 51, where "N" denotes the number of states that responded to an item). Sixty-five percent indicated that the number of requests for evaluations of children with suspected ASD had increased since the 2007 recommendation. Additionally, 58% indicated that the number of requests for services for children with suspected ASD had increased since the recommendation.
Program Capacity, Budget, and Staffing
Sixty percent of respondents either strongly or somewhat agreed with the statement "my program is strained to provide services for children with ASD," whereas 25% either strongly or somewhat disagreed with the statement (N ϭ 52) ; the remainder responded "neutral." Forty-six percent (N ϭ 52) reported that their current capacity of children with ASD at least sometimes poses a challenge to meeting the 45 day time limit for the Individualized Family Service Plan after referral for ASD, including 10% who indicated that it is "usually" or "always" a challenge. Similarly, 77% (N ϭ 52) reported that the capacity of children with ASD poses a challenge ("sometimes," "usually," or "always") for them to meet the service needs prescribed by the Individualized Family Service Plan. When asked about the length of time between referral and the start of any services, 48% (N ϭ 46) reported that the lead time was 45 days or less; 28% reported between 46 and 60 days; 24% reported greater than 60 days. Seventy-eight percent of those who responded to this question reported that their response was based on available state level data as opposed to their "best guess" (data not shown).
Eighty-eight percent of respondents (N ϭ 52) reported that their current budget level either does not fulfill their program needs or has occasional gaps. Six states (12%) reported that their budget "definitely" meets their program needs. Sixty-seven percent of those who responded reported that their response was based on available state level data as opposed to their "best guess" (data not shown). Only 2 states (4%, N ϭ 51) reported receiving additional funding for ASD services since the American Academy of Pediatrics recommendation in October of 2007; 90% reported that this was based on available data.
Forty-nine states (94%, N ϭ 52) reported that they have shortages of providers important for providing services for children with ASD. Many states reported that they at least sometimes have shortages of behavioral therapists (89%, N ϭ 46), speech-language therapists (82%, N ϭ 50), occupational therapists (79%, N ϭ 47), psychologists (74%, N ϭ 46), and special educators (53%, N ϭ 47) (See Table 2 for details).
ASD-Specific Services
Thirty-seven respondents (71%; N ϭ 52) reported having specific services or programs for children with ASD. The types of available services varied by state. Among states that responded (N ϭ 49), commonly re- ported services used by children with ASD were speech and language therapy (100%), occupational therapy (100%), sensory integration therapy (90%), Applied Behavioral Analysis (84%), relationship focused early intervention including floor time (76%), and joint attention training (55%). Treatment and Education of Autistic and related Communication-handicapped Children and the Denver model were reported less frequently, by 39% and 16% of states, respectively. Only 3 states (6%; N ϭ 51) reported that a child with suspected ASD needs a definitive diagnosis (e.g., autism, pervasive developmental disorder-not otherwise specified) to qualify for general EI services. However, of those states that offer ASDspecific services, 34% reported that a definitive diagnosis is needed to qualify for ASD-specific services.
Several coordinators did not know the number of service hours typically provided to children with autistic disorder (37%; N ϭ 52) or pervasive developmental disorder-not otherwise specified (38%; N ϭ 52). Among those that reported the number of service hours (N ϭ 34), 44% indicated that children with either ASD diagnosis receive 5 or fewer weekly service hours. Only 8% (4 states) reported more than 20 hours of services per week for children with either ASD subtype (See Fig. 1 for 
Bivariate and Multivariate Models
Bivariate models suggested that states/territories with a higher percentage of children 0 to 3 who are underserved minorities (African-American or Latino) were more likely to report that they usually or always had significant shortages (defined in Methods Section) of ASD-specific providers (odds ratio [OR] ϭ 1.05; p ϭ .02). These states/territories were also less likely to report that their budget "definitely" met their program's needs (OR ϭ 0.92; p ϭ .04). After controlling for the prevalence of autism and population density, the percentage of children who are African-American or Latino remained a significant predictor of "usually or always" having significant shortages of ASD-specific providers (OR ϭ 1.05; p ϭ .03). However, the association with the budget "definitely" meeting program needs (OR ϭ 0.92; p ϭ .08) was no longer significant. Multivariate models also indicated that children with an ASD diagnosis of either autistic disorder or pervasive developmental disorder-not otherwise specified who lived in states with higher population densities were more likely to receive more than 5 weekly service hours (OR ϭ 9.53; p ϭ .02) after controlling for prevalence of autism and the percent of children 0 to 3 who are African-American or Latino. Models using other state-level data and survey responses showed no significant associations.
DISCUSSION
This survey of state Early Intervention (EI) coordinators suggests that many programs currently are inadequately prepared to address any increased service requirements generated by enhanced early screening for autism spectrum disorders (ASD). Although some heterogeneity in program attributes was documented, the survey results strongly suggest a general lack of capacity among state EI programs to meet any expanded need for ASD-related services. Of particular concern were the commonly reported challenges to meeting the 45-day Individualized Family Service Plan (IFSP) timeline, shortages of specialized staff, and the limited ability to provide the content and intensity of services recommended for children with ASD.
Our survey data showed that, on average, most state EI programs do not provide 25 or more weekly hours of services for children with ASD, as recommended by the National Research Council. 5 In our survey, only 4 states reported that most children with ASD receive more than 20 hours of services per week, and nearly half reported 5 or fewer hours per week. It is likely that some children are receiving parent-directed services in addition to those provided by EI staff because many EI programs provide training for parents in their children's therapies. Nonetheless, our findings suggest that the intensity of services available through EI for children with suspected ASD may require attention, particularly given the expected increase in referrals for such services as a result of universal screening initiatives.
Moreover, most states reported that meeting the service needs prescribed in the IFSP for children with ASD is challenging at least some of the time. Several respondents commented that a more important question may be the intensity of services actually prescribed in the IFSP. When developing the IFSP, programs often only include services that are realistic for the state to provide based on provider availability and budget. For example, if a program only has the capacity to provide 5 hours of services, then 5 hours of services will be listed in the IFSP, even if the child may need 10 hours of services. Therefore, even if a program is able to meet the service needs listed in the IFSP, the IFSP itself may not reflect the "ideal" service plan for a particular child with ASD.
The limitations on programs' capacity to serve children with ASD are in part because of widely reported staff shortages. Almost all states indicated that they had shortages of providers important for children with ASD, and a significant portion usually or always had shortages of multiple providers. Many coordinators responded "sometimes" when asked about the frequency of state-wide shortages because there is considerable geographical variation, with rural areas often experiencing more severe shortages. In our multivariate regression analysis, we found that states with lower population densities provided fewer service hours per week for children with ASD, which may reflect provider shortages in more rural areas. These findings suggest that EI programs will need more funding to attract specialized providers and train existing staff for providing services for children with suspected ASD, especially in underserved and remote areas.
Our findings may also underscore the need to examine more fully the cost implications of failing to implement recommended services for young children with ASD. A number of studies have suggested that the prevalence of ASD is likely rising in the United States. 1, 26 The associated costs appear to be substantial and are rising more quickly than any other developmental condition in early childhood. 27, 28 Although there are some indications that early and more comprehensive interventions for children with ASD may generate substantial later savings, 29 there remains a striking paucity of information on the long-term costeffectiveness of different intervention strategies in early childhood.
Enhanced early screening in the face of inadequate service capacity raises additional concerns. Given the high costs associated with ASD-related services outside of EI, the impact of overburdened EI programs will fall primarily on families with modest financial resources who rely almost exclusively on such public programs. In this manner, universal early screening, while generally beneficial, could exacerbate disparities in ASD-related services unless enhanced support is made available. The potential for widening disparities in ASD-related outcomes could become even greater if emerging funding pressure on Medicaid and the Children's Health Insur-ance Program 30 reduces the ability of primary care providers in underserved communities to implement recommended early screening initiatives in their practices.
The results of this study should be interpreted with some caution. About 9% of states and territories did not respond to the survey. However, the respondents represent a wide diversity of geographic, demographic, and programmatic characteristics and account for the large majority (95%) of children in the United States and outlying territories. The respondent states had a higher median income and a lower percentage of children living below the federal poverty level; thus, our results may underestimate the challenges faced by EI programs. Another potential concern is that some survey responses may reflect the perceptions of state EI coordinators. Although most coordinators are likely to be well informed about capacity-related issues, some responses may not accurately describe the true attributes of state programs. However, we asked respondents after each question whether their responses were based on "available state data" or "best guess," and found that the majority of the responses were based on available state data. Moreover, there was considerable consistency in the survey results across the states and the major findings were quite robust. Nevertheless, the findings of this study should be viewed as a general indication of programmatic inadequacies and suggest that a more detailed investigation into the capabilities and needs of EI programs is warranted.
Overall, our findings suggest that the implementation of universal early screening for ASD will require an associated commitment to enhance the capabilities of state EI programs. This commitment may be particularly important in a policy environment in which intense budgetary pressures could result in reduced public expenditures on developmental services. Although the results of this survey in no way question the utility of an enhanced screening initiative, they do highlight the urgent need to strengthen local services to take full advantage of the benefits associated with the early detection of ASD and related disorders.
